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VALVE CHARACTERISTIC YETER TYPE 7CY. 163 
SERVICE MANUAL 

TEST EQUIPMENT REQUIRED 



(il Electronic Avon ecer c* ' '> far Wu«valent) 

o; Mosel 3 Avocv.cars 

i,c\ V =s 1 v s £5=L (stmcirc-seo ":r .■autu.«l conductance at 16mA anode r-rren;' 

= 8233 ' 

. j) Resistors various. iFft : 5 ?c, 102 3- varsiple, 3-Skfl - % 4.5V. 

960fl. - 5% a ra'i^ of rW’.-r than 30W, 

15CC. -- IS 3* 

lo) 500V Merger 

if) Valve 12A77 and Rectifier Valve U5Z 
» 5CC81 « 51/466 

fa) 3i l icon Diode CC058 



GENERAL NOTES 



Car* mould oe exercised *nei servicing due to the presence y* ■; 3 
to 130V ms wiw.n :ro 'te ' % zr ;f tne instrument. 

All measurements arc -.o'a'-jnccs stated co not include these of *fr:e 
testing instrument. ano -nor; necessary, these should be ascertained, 
in order that they my ce n*en nto ccnside-ition during calibration 
proceour o . It '5 rs*:o~4»>f!ed '"-it tn* specified instruments *ro employed. 

If a: any tne it *s necessary to displace wiring within the 
instrument, great care -use =- ti<en :p ensure that it is replsccd in tne 
original position. 



TO CHECK THE ACCURACY USING STANDARDISED VALVES 



Where tne accuracy o: tne instrument is -n doubt, standardised 
valves my o? used cc cnec* the instrument. “or this, an la/Vg curve 
must oe ploctcd it reccrvencec Va (See Valve Data Book). Frcn tne 
Curve obtain tne Mutual Corcuctance at a point (ia/V g) preferably given 
Oy the valve Oati Book, if •: is on the linear portion of tne 
characteristic. 

Mutual Conductance - fir 

Adecuately 'smoothed dc supplies should he used and Model 3 
Avometers to monitor Va. la anc Vg. A valve to be staridardised Oust 
be iged for at ieist 24 hours and or.ee the *alve is standardised it 
must be labelled and dated. 
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RAPID PERFORMANCE CHECKS 



{.!) Ensure chat the .-nains switch is off. 

* yjpjs? 

supply. MCCS5S *o the VOLTAGE St' rr’na ?ln-\ - Jr , ' a ’ ns 

%. r jrti a .: ^ :r« s r nM 

a^Uov 7 hc ;-:: c sSn r rkM ,lc * zcc> z:o - ?2 °- ^ 

- & srrsi ssu 

(=) 5 : a: ?xwr 

raisa? 3bss " e ”« «■- -« a .. 



[dj 



Set the ClF.Ct/rr SELECTOR s-itcn t; -* ao < r H ?-v ,r, 

SrSSSffliiaK^* 



<*> * ocace tR « ** ~ contoi un:sl 

as possible to the red lire - 
olack scale marking. 



ce- pointer is as ne*< 
,n the -?i 3 <j; # 0 f ch i s 



{■! If the initial setting of the ma.V.’S VOLTAGE S--^TCR a 

( 9 J If this is no; doss ip le and rotation, of the <£7 ^ ....„, 
does not -naole the pointer :o r fa „ ti, S?iL 

ssars vs? •• 

<JI ?N n ?.;fu I ^S! "'!“*•« «*: 'or ■- given „n M , cnrren: 

- t’ f r 5 V h " : 3 ' of ran 5- value -0.Z3Y mi q is within 

- f.s.d. of stancariised value. * n 

;k> a h ?S DQS.tion of the CIRCUIT SELECTOR switch. Insert 

' - s,sCdnC9 between g 1 , and C. Set VALVE PIN SELECTOR 

2 “ C 30,3 S ‘> , ‘ eS5eC ’ Jve, y * nd *P 3ins 1 and 

<ra> FT fU,i iCi:i *"•«** on bA meter. 

nt » r,a vol <- s snculd a e between a; » n d 55. 

(n) Disconnect the resistance and swit-n off. 
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SIMPLE FAULTS 



To facilitate servicing cr calibration of the instrument, it is 
necessary to remove the back and sice plates from the instrument case. 
This is accomplished oy the removal of four instrument headed screws'” 
from the sice plates ai»d six round needed screws from the back Plate, 
"he valve panel is then also •■eadily accessible. 


Symptoms 


Possible Fault 


Action 


No red panel Tamp 
i nd i c u t i on 


'10 eta: ns input 
Indicator bulb burnt out 


Check ®ains connector 
Replace rad inc-.cator 
oulb 


No rod panel lamp 
indication or meter 
deflection 


Fuse blown 


Check .MAINS VOLTAGE 
SELECTOR. Replace 
fuse 


No indication of 
motor current 


•Nc anode volts at -jive 
pm 


Check cn at the ar.ooe 
link is cignt anc 
making firm con tec t 


No Indication or 
meter current anc 
protective relay 
operates when 
testing tetrodes 
or pentodes 


No jncce volts at 
valve pm (screen 
volts or»s*ncJ 


Check ;.-.at anode link 
is t*grt sue making 
firm contact 


PROTECTIVE RELAY OPERATION 



(a) Connect a 960r, - 5: resistor a rating of 20 « between aroo* 
anc cathode circuit?. 

(!)) Set the Anode volts to 12.6. the *A switch to la :0Q -ins CIRCUIT 
SELECTOR to ’Test* 

(cj Connect the Instruct to tne mains supply [See Rapid Performance 
Checks) and switch cn. 

(d) Increase the Anode Volts step by step until the cut-out oy-rates. 

The voltage it which this occurs must lie within the limits 175V 
to 250V Inclusive. 

(e) Set the Anode Volts to 150 and switch Instrument on ana off 
several times. The cut-cut must not operate. 

('*) Repeat a* 350V. The cut-out must operate every tiaie. 

Should the cverlooc relay operate during testing (indicated by tne 
lighting of the blue over-lead Imp on tie front panel', switen off *anc 
check for incorrect setting of tne SELECTOR switen or electrode voltages. 
If these are correct. Cut the relay continues to operate when the 
instrument is switched or again, the valve is probably soft and tne 
test should proceed no further. Switch off arc remove the valve under 
test, 'when switched on again, c.-.e instrument should function normally. 
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SERVICING I HE VALVENOLDER PANEL 



.The vaiveholder panel is connected electrically to the contr-i 
P arte ‘ near.s of 3 I2~«ay tagboard. ‘he wiring of the va1veholde r s 
yn the panel is in the form of thirteen separata loops, all pins 
numbered ' l ' comprising 3 loop and linking in roller ')' of the 
=0LL^.3 ^ELECTOR dwic cn, and pins -troered ' 2 ‘ -'on: ng a second loco 
and linking to roller 2 ‘ , jnd sc on. 

.his form of connection is used for *11 other pins, all thirteen 
Circuits 30inq approx irately equal in engtn ind following a similar 
::atn arcane the panel ‘h*se loses are loadcc with r'errcxcube beats 
«inch surnc-.ently dam; trie loop ;o or-v-nt the valve breaking into 

3 dra ^,V-i 0 -r 1 i!-^ on - ; - r '' x c * iJS irj s,so 3n leads feeding 
- e HCLL-3 SE.cCiCR Swttt.n as a -arene' protection against oscillation. 

w»er- it is necessary to replace v«! vehoicers , those fitted to 
tne panel with nuts arc Dolts ire eai-ly reaovaol*. «hen renovinc 
-ivettea valveholcers care sncula :«• ti*en to ensure that rivets i'i 
Uri ed out from the uncers-ae of cno panel. ill wire must be 
replaced in its original position. 
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VOLTAGE CHECKS WITH m VALVE UNDER TEST 



Connect the instrument via a variac to the rains 'input. The 
Outout rrom the variac should be ronitored with an ac voltmeter which 
is accurate to r 0.54 at 240V. Adjust the variac until the voltmeter 
reacs 2-0 V. me rams ruse should be inserted in t.ne VOLTAGE SELECTOR 
pane 1 Or 240V operation. Ensure that the instrument is switched off 
whilst maong these adjustments. 



HiL 5 ?! 1 ?!!* 5 dS f0,,Cvs: ~ aid-point, Leakace 

C»CUI. SELECT OR at CHECK (H) or CHECK (C). 



at 



Anoce anc Screen Voltages 



(a) Set VALVE PIN SELECTOR switches TCI and TC2 to 1 and 8 respectively 

(ts) Connect an Avene ter Model 3 (set to measure dc volts) across tnw 
top cap sockets. 

(c) Set the b* switen to la ■ ICO and CIRCUIT SELECTOR switen to Test. 

( d ‘ Var y ' ne Ano<J « *o!« free 12.6 to 400 and ooserve the following hm:;s: 



NOMINAL 


ACTUAL 


LIMITS 


12.6 


7.24 


6.7 - 7.2 


20 


11 


10.3 - 11.1 


30 


16.05 


15.2 - 16.3 


40 


21.1 


20.2 - 21.4 


SO 


26.2 


25.1 - 25.7 


60 


31.26 


30.1 - 31.9 


75 


33.3 


37.5 - 39.7 


90 


46.4 


44.7 - 47.5 


100 


51.5 


4^.7 - 52.7 


125 


64.2 


62.2 • 65.7 


ISO 


77 


74.7 - 78.7 


175 


69 .65 


87.2 - 91.7 


200 


102.3 


100 - 105 


225 


115 


112 - 118 


2S0 


128 


12S - 131 


275 


140.5 


137 - 144 


300 


153.3 


150 - 157 


350 


178.9 


175 - 133 


400 


204 


200 - 208 



(e) Set TC2 to 7 and observe that the above readings are repeated as the 
Screen Volts are varied. 

Heater Voltages 



(a) Set the VALVE PIN SELECTOR switches TCI and TC2 to 2 and 3 respectively. 
;p) Connect a Model 3 Averse er set for ac voltage across TCI and TC 2 . 
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(c) Sec the CIRCUIT SELECTOR to C«£Cl£ (K) and ceesure Heater Volts. 



nom::sal 


ACTUAL 


MOM; HAL 


ACTUAL 


0.1 


0.1C2 


40 


40.3 


0.2 


0.204 


50 


51 


0.3 


D.2C5 


60 


51.2 


o.a 


O.il 


70 


71.4 


0.5 


0.51 


80 


31.5 


10 


10.2 


90 


91.3 


20 


20. a 


ICC 


102 


20 


20.c 


11 c 


112.2 



Limits are rot gi*en -;r this test. the suppose oi the test :s to ensure 
tiat the correct tspoings of the '..'ins f oner ='? connected to their 
appropriata switch pcstions. 

(CJ Switch off and r-tov* the r*Ti'. 



SETTING-UP PROCEDURE 



'loce: Tne Multimeter -sad in tne 'allowing csilpration procedure 
Should be standardised at toe ipprporu-5 voltages before making try 
adjustment as mentioned m the fcllpwing oaracrachs. 

(a) Set an pre-set controls at approximately mid-point (R’/l, RV2 
RV3 cn the potentiometer toa-2 JiTd Rvl and RV2 cn the oscillator 
board). If the instrument -us been previously calibrated and -.0 
replacement of relevant components r.as teen necessary, do not 
adjust the potentiometers un*.*ss «t is ccvtous that adjustment 
«s required. 

\b) Check mechanical :ero adjustment on panel mounted meters and set 
c-ro If required on co*n mete-s. 

(c) Set the VOLTAGE SELECTOR to 1 ' 0 volts and check that the mains 
wires are connected to tneir ippropriate tags {Red - line. 

31ac)r - N, Green - E.) 

(a) Carry out a continuity test witr* tne Model 3 ensuring that ear-.- 
1s connected tc tne frame cf t'.e instrument. 

(e) Using the 500V Megger, test f? insulation Between: 

(ij ’cero Ime and sa-.ns -ire (Red - line, Slack - neutral) 
( i 1 ) zero line and the frame of the instrument. 

• a conven-ent point on the tero line is the junction of LP1 arc 
L?2. 

With tne instrument supply s-itch at ‘cr." the insulation should be 
greater thin lOCM^t). 



(f) Feed tne wins input from a venae {output from variac to oe 
monitored wich an ac voltmeter ,h:cn is accurate to : 0.5“!- at 
2*0 volts). Adjust variac until voltmeter reads 240V. 







(a) With the Instrument switched on, set switches as fellows: 

S£T ' 2C aid-point, LEAKAGE it , CIRCUIT SELECTOR at CHECK (H) 
or CHECK (C). 

(h) Set the nA ire ter to the red lire marked by adjusting RV3 and 
ensuring chat the ac voltmeter reads exactly 240V it this point. 

(;•) Rotate the SET ~ switch free full art: -clockwise position to 
ru'l clockwise position and check that an increase is indicated on 
the nA rr-ecer for each position of -re switch. 

i') Connect .1 dc voltmeter between n'o lire ar.< j the jure tier of RV2 
and R2!. The accuracy of the voltmeter nust oe ; 0.5 ; , at 52V Jc 
ar.d the sensitivity ZO.OOOc/V or merer 

(nl Snt the CISCJI" SELECTOR switch to "as: anil adjust RV2 until the 
voltmeter reacs 52V ac, again ens.ring t-a: the wains is exactly 
?4GV . 

connect s cc voltmeter f u ccel 8} across zero line and the slider 
of RV4 (mounted on the front panel). Let cne Grid volts control 
suen tn«u when the cursor is it :e*-o v.e voltmeter reads pgro and 
tnera is an indication on tne metar immediately after tne cursor 
passes tne zero oosicion. 

(p) Replace the Model S by an electronic multimeter and witn the 
cursor set cn 5, set tne Grid volts switch to eacn position in 
turn. 

(d) Ihe voltage should read 0.78, 2.6, 7.3 ana 26 volts z V, as the 
Grid Volts switch is set to 0-3, 0-10. 3-30 and 0-100 respectively. 

( r ) . Chock chat the oscillator board is connected to. the correct H . 7 . 

transformer tappings, i.e. oscillator hoa-d tags 1 and 2 are 
connected to transformer tags 6 and 3. Check that *.*>0 voltage 
across tags 1 and 2 is approximately 2 W r.*.s. and the voltage 
.across C 7 (oscillator pcard) is approximately 12V dc i 5t. 

(s) Connect the electronic multimeter across tne red and brown (earthy) 
sockets on the amolif*er board. Set ere electronic multimeter 

to the 3CmV ac range (or as aporooriace} and adjust 371 on tne 
oscillator board until tne multimeter •■eads 15nf. This seating 
is.only correct -hen the a»©ient :enoe--s:ure is between 18° and 
22°C. 

(t) Set the irA./V switch to Cal and Rvl or. tne potentiometer be ard to 
aid-range. (Do not adjust RV! i-* it has not been replaced). 

(u) Adjust RV2 ( osciliatbr acard ) until the ’A/'.' meter pointer is on 
the red line marked Cai. Final fine adjustment can be made by 
adjusting RV1 an tie potentiometer osard. 

(v; Connect a sub-standard dc ameter in se-*ss with a Ikp variable 
3W resistor and 3.9'<r. : 5t, 4.5W fixed resistor. Correct the 
whe'e arrangement across anode and cathode links cr. the valve 
panel . 
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(w) Set the mA switch cc la, 2mA , tne Ancde Volts to 12-6 and the 
CIRCUIT SELECTOR switch to T est. Adjust the variaole resistor 
to set the bA meter to full scale. T he sub-standard meter should 
read 1.5irA ; 2.52. Repeat this test f or the following switch 
Settings: 



la 


va 


Sup-standarc 
meter read ire 


10 


40 


5rA ; 2.5'i 


*30 


12.5 


ISitA = 2.5; 


'100 


SC 


50mA - a; 



* : or these settings snort 
cne 3.9*11 resistor. 



FINAL TEST PROCEDURE 



When *11 repairs nave occn carried out mo the instrument ' * 
rfl-assemcled, carry out the following final test detail. 

(a) Apply a 500V Meceer test between the mains input ar.d frame. 

( b ) Apply 2A0V via a variac to tr.e mstryoent and adjust the mete' 
pointer to the ~ «ar< on the scalepiate. (For full details 
see Raoid Performance Checks .:) to (g). 

(c) Set the VALVE Pill SELECTOR switch to 133 *56 "39 XYZO 
(o) Set the CIRCUIT ScLSC'CR Switch to CHECK (C) 

(e) Using the SP14S valvenolcer on :■>* valve pane*, connect a |N& ± 5% 
resistor between oin 1 and to- pins listed below, as tne L*-<AG£ 
swi ten is set to the positions $ncwn. For each setting the .iw 
meter should reac iMg i ‘Cl. "or convenience, the pin nuncermg 
of tne SP14S valvenoloer is g:/en in the diagram. 



Pins leakage switch setting 

2 h (C) 



3 



c (C) 



4 

5 

6 

7 

8 



*'l 

*“l 

3"'l 

*2 




5 

10 

11 

12 




S- 




(f) Set the CIRCUIT SELECTOR switch to CHECK (H) and test as in (e) 
for one or two positions. 

(a) Set the CIRCUIT SELECTOR switch to C/h INS arc connect the IMa 

resistor between cathode and heater. The m-ter- should a:ain read 
l.MO : 101. 

(hi Set che Anode Volts to 12.6, the raA switch to la 100 arc CIRCUIT 
SELECTOR to Test. 

{ J J Connect a resistor of 960:'. r 51 raving i rating cf niuch greater chan 
SOW be tween anode and cat-node circuits. 

(k) Increase the Ancoe volts sees by soc-p until the cut-out sserates. 

The voltage at wnic.-, tnis occurs nust lie within the H*:cs of 
175V to 350'/ inclusive. 

(m> Set the Anode volts to '50 anc Switch instrument cn and off several 
times. The cut-out must not coeratc. Rereat at 350 -oi:s. The 
cut-out must operate every tine. 

(n) Set VALVE PIN SELECTOR swir.cn to 317 231 1*1, Ancce arc Screen 
volts to 125V, Grid volts -to 3Y and Heater volts to 6.3V. 5*t 
the ELECTROOE SELECTOR twitch to a*. Insert an ESSl starceraisoo 
valve and obtain the values applicac'e to the valve as standardised. 
Ensure chat the valve ca*» not oscillate. 

(p) Repeat (n) for the following meetings: 

Valve *1n Selector Electrode Sclectm 

817 231 151 a" 

217 231 151 

(<j} Set the CIRCUS" SELEC'OP swi-.cr to Gas position and oosa-v* 
that both m?ter$ read tero. -a If a division cn the top scale 
Is permitted) . Socn alters aut: also rose zero when me rA/V 
push-button is depressed. 

(r) Using stancardiseo valves c r*c< mat for a given anoae torrent 
the bias is within : 5; of range value - 0.25V and that is 
within r 5* f.s.C. of standardised value. 

’One valve for each range anc a directly heated 
valve must be tasted. 

(S) Check the Gas position of the CIRCUIT SELECTOR switch. Insert i 
one -negoiiTi resistor between g'j and C, set VALVE FIN SELECTOR 

switches 1 and 1 to c ard g’j respectively and tap pins 1 and 2 

on 5FU5. Adjust Grid volts for half full scale deflection on 
(T.A neter. The vo'tage across one l^f. resistor should De between 
£5 and 55V. 

(t) Using the Avo Valve Cats Manual set uo me instrument to test a 
valve 12AT7. Swiccn the CIRCUIT SELECTOR to Gas. There should 
be no reverse deflection of me pointer for any bias more negative 
than -3V. 




(u) Connect 2 lSOfi rasistcr = 'i, 5’w in series with 2 silicon ciode DD053. 
Use this as a standard rectifier to test the 0/3 ranges. Set the 
VALVE PIN SELECTOR switches 1 and 2 to c and a’ respective;/ , and 
tap pins 1 and 2 on 5P14S. 

The readings should be as listec belcw: 



:r- Range 



Reading on 100 scale 



ISCrA 


67 


- 32 


1 2QmA 


70 


- 65 


6C®A 


75 


- 90 


30mA 


SO 


- 95 


ISxA 


85 


- 35 


=T«A 


87 


- 97 


1mA 


3= 


-103 



•v) Set up the instrument in accprcance with t~e Avo Va’ve Data 
Manual to test a rectifier valve U52 using a valve which ,; s 
known to be good. Set t-.e 2LECTP.CC6 SELECTOR at a', and a” a 

anu check that tnc pointer lies near tne centre of the *Goo«:' 
region, i.e. Between 70 me 30 on the 0 * TOO scale. 

<w ) Re-sec the VALVE ? I :« SELECTOR switch to supply i^ode aroces 
a-'j and a“ M d instead of a* d and (VALVE PIN SELECTOR 

SETTINGS 0S0 ZCY 020). 

Check as in (v) that ere sane readings ar» new detained in cat 
appropriate position of the ELEC'SCOE SELECTOR s*i::n. 

(x) Switch off and rgirove all test instruments . 4et the CIRCUIT 
SELECTOR and nA switches to 'esc and . respectively before 
transport. 
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SPARE PARTS LISTS 



. Individual asserolies are illustrated in Figs. 2 to 9 incl. 
j-n associated Parts List is given for each assembly which detail's 
the description and relevant Part No. of the individual components 

An overall interior view of the instrument is given in Fiq. ] 
whicn Tr.cicates the location of the individual assemp lies. 

- flr - Fono « in 9 the illustrations additional Parts Lists in Circuit 
<-.erenc& .«o. o roer are given for eacn Circuit Diagram. 



PROCEDURE FOR ORDERING SPARE PARTS 



If you will follow the procedure set Out pelcw. cel ays will 
net Occur cue tp :.ne eicnar.ce of .unnecessary correspondence: 

{>) Identify the spare oar: required from tne appropriate 
r’gure and ascertain ;ie AVC »art No. 



(li) when ordering state the 3 ar: ri 0 . anc descriacicn of the 
iten required, its location in tne Instrument and 
instrument serial nuroor. 



Overseas users snoula sene their requirements to the -VO 

00 j neir terr,Mr y- lf ? * r “ required in the 
uni t-c Kington application shoulo ae made direct to Avo Limited. 
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fig. i chassis assembly 



tern No. 


Description 


AVQ 

Part No. 


1 


■nA/Volc Switch Assefijiy 58 (see Fig. 5) 


45190 


2 


Valve Panel Assembly (see Fig. 5) 


45215 


3 


Switch Asseroly S3 (see Fig. 7) 


AS 139 


4 


r>or>- Pars! Assemly (see Fig. 2} 


45193 


3 


Qr:i Voits Switch Asseroly S10 (see Fig. 8) 


45! sa 


6 


Coooorumt aoard AsseTtly {see Fig. 9) 


45154 


7 


A.udI * Tier Board 4sse-ni>ly (see rig. 3) 


450C1 


8 


Oscillator 3 Pcwe^ Unit Board Assecoly 






(see Fig.- i) 


45002 


RYI 


Potcntic»etar 5CCr. 


27152-325 


m 


p o centi one cer lie.', 


27123-331 


R73 


Potentiometer 2\± 


27122-3-1! 


T1 


H.7. Transformer Asseooly 


15135 


f2 


L.r. Transformer Assent ly 


45157 


RLI 


Relay 


45211 


Cl-C'i 


Capacitors 1-F 40GY 


27528-318 


DA 


Dioce 00058 


28461-501 


DS, Do 


Dioco IN 2069 


23462-695 



:z 





Ny l Chassis Assembly 






FIG. 2- FRONT PANEL ASSEMBLY 45193 



Item No. Description Avo Part No. 



1 


Switch Circuit Se’ector S3 


45187 


2 


Switch Electrode Selector 54 


45328 


5 


Switch it. A/V $8 (see Fig. 6) 


45190 


9 


Switch mA S3 (see Fig. 7) 


4=16? 


12 


Switch Grid Volts S10 (see -ig. 3) 


45133 


13 


Switch Heater Volts Sll 


45313 


M 


Switch Heater Volts SI 2, Si 3 


4=325 


15 


Switch Screen & Anode Volts SI, i 


45503 


20 


Switcn Set Cycles S14 


45823 


21 


Switch Leakage So 


45316 


22 


Toggle Switch 0n/Gff_S15 


25454-2:1 


23 


Indicator La-'*) (Red) L?2 


25517-223 


24 


Bulb 6.5V 0.35A 


25514-57? 


25 


Indicator Lane (Bice) LP1 


25:17-23: 


26 


Potenti a-aoter Grid Volt: 574 


27233-232 


28 


Front Panel 


3286-51? 


30 


Meter Assembly «A/Y 


45206 


31 


Meter Assembly 


45191 


33 


KnOb Assembly 


45?13 


3/ 


Push-button switen *A/V S7 


45431 


39 


Push-button switch ?A 59 


45524 


39 


KncD Collet Black 


23752-235 


40 


Knob Cap Grey 


23762-384 


41 


Knob Skirt 8lack 


23762-854 


42 


Resistor 2.4k : It (R33) 


26232-482 


43 


Resistor 56k ; 21 (R32) 


26334-497 
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FIG. 3-AMF LIFT ER BOARD ASSEMBLY -5005 



Item No . 



3escr:st:on 



A VC Uc 



1 

2 
3 
i 

5 

6 
7 

a 

9 

10 
1 1 

32 

33 

14 

15 

16 
17 

19 

20 
21 
22 
23 
2* 
25 



Printed Circuit Soard 
Transistors 2N2925 (YT1 . 253} 
Resistor 9.1'< z ll (R?l 
Caoaciccr O.OI//F : 2Ct 160; h (C*) 
Resistor 5e< - 2% (»51 
Resistor lCk t 2% fP5. A6 
“csistor 20k z 2% ;R7. Rl?) 

Cioaci tor 33CpF i 20£43CY4c (fclO) 
Resistor J.3k - Zi <pg; 

Capacitor 10^F 15V cc ££*. 5 j 6) 
Resistor 32k z 2% R1 0) 

Resistor 5.5k : 2% (A 15; 

Resistor 22’< : 2% (R! 2; 

Capacitor £3pF * 5V c«; {t 7 
Resistor 20CS : l* (R^) 

Capacitor 0.^7^" : K% 160v Jc (C3.C5J 
Oicde :JI 9U (03. 2, 3 i A) 

Printed Circuit fi55 
Capacitor y ; 1:0V 6: (Cl) 

Resistor 30c : \% (Ri, 

Transform**- 

Capacitar !990pF ; Z\ 125V cc (C2) 
Resistor 15k = 1; (R3) 

Resistor 30k : IS (Ra) 



•213-325 
25552-50: 
26334-4 *; 
:*5z2-::-. 



2 I • I '.- 
25334 -ai: 
27462-4.;: 
26334- h; 

25334-4.*: 

25524.43: 

27462-4-; 

25232-3:5 

’7:37-!5* 

23433-6:' 

2:255-3;: 

27=32-.-.-: 

25232-22: 

4=003 

27522-1-3 

26232-4::’ 

2';222-4Cf 




• c iS3 Amplifier Board Assembly 45001 



- 1 ?- 




FIG.-- OSCILLATOR AND RO'-ER UNIT BOARD ASSEMBLY 4S0C2 



tem No. 


Description 


AvO Part No 


1 


Printed Circuit Beard 


3213- :2S 


2 


Thermistor ’yoe 314 iuk ; 20i 3 20°C (TH2) 


27284-313 


3 


Heat Sink 


3565-61 5 


4 


Resistor Ik r 2*. (R9, RIO) 


26834-4== 


s 


Capacitcr SOy 1 5V cc (C£) 


27452-413 


6 


Themis::- Tyce 414 10k = 20S ? 20°C (TH1J 


27224-220 


7 


Resistor 3k : {*14} 


25534-c^o 


3 


Transistor 2N2925 { VT 1 . 2 S 3} 


2S552-6C 1 


9 


Resistor 4.J. : 2 % (R15) 


25334-473 


10 


Osc; 1 liter* Output transferor (Tl) 


4 5024 


11 


Printed Circuit 7*cs 


252:5-372 


12 


Potent*. ccete- 4 .Jk : 20* £*2} 


2*1 13- '12 


U 


Resistor 30i : 1% i*18) 


25534-413 


14 


Resistor 1 r 2% ;R11) 


25334-4=3 


15 


Resistor 3.3k : Z% *RS) 


25624-457 


16 


Diode IS 921 {01) 


23461 -4.24 


17 


Diode IZ12575 (02} 


28475-251 


ta 


Resistor 52Ca : 2ft : a 1 7 > 


26834-4=0 


19 


Resistor 36< : 2*. k ?6) 


25334- 4 j2 


20 


Capacitor ICC y 15V jc (C7) 


27462-417 


21 


Capacitor ZCCjr 37/ cc (C 2 ) 


27462-4^1 


22 


Resistor 8-2k : 2ft (R2) 


26234-477 


23 


Resistor 20k = 1% ;fii) 


26232-404 


24 


Resistor 5.3k s l 4 . (82) 


26232-393 


25 


Caoaci tor l9?0oF : 2*. 1257 dc (Cl, C2) 


27522-123 


25 


Capacitor I0-.F 157 dc (C3. 4 & 5) 


27462-4C5 


27 


Resistor 5.1k = P. JR13) 


26232-29C 


28 


Resistor 1.2k : 2”. (R5) 


26334-45/ 


29 


Resistor 2.4k = 2', (R4) 


26334-464 


30 


Potent ic.-neter Ik : 291 (B71) 


271 1 3- "49 


31 


Resistor iCk ; 2'. (37) 


25634-47= 


32 


Resistor 270c = 2*. (R12) 


25834-441 


33 


Resistor IQji : P, \R19) 


2:232-225 


34 


Printed Circuit Socket 


45052 


35 


Printed Circuit Socket 


45035 


40 


Resistor ?. Ik : 1 % (R16) 


26834-473 





FIG. 5- VALVE PANEL ASSEMBLY -5215 



ten No. 


description 


A vo Part No. 


1 


valve Panel 


3267-506 


2 


EstJtcneon 


3376-424 


A 


Vi' .e Pin Selector switch Assetoly 


452 ’0 


5 


va‘ /“ -c Ice'- sjo- assembly 


45212 


13 


helper Assenoly 


21199- A 


14 


5o:.<et U-wiy S?US 


25421-223 


15 


Ve'veholeer S95 


ZS2S1 -1 53 


16 


7-.' /enoicer 34/5 SP5i 


232S1-122 


1/ 


Vi'venclce- 310B 


23231-733 


13 


Vft . /eno’.c-r 3?A 


2S28WC9 


19 


Va'.vehclce'- 390 


222S:-736 


20 


Vi'venclce* 1.0 


23231 -154 


21 


Vs /choicer Co«sactrcn 


28231-757 


22 


Va’.vehcider sac 


29231-675 


23 


Vi’, /-ncicer 3?G 


28231-632 


24 


Va! /choicer E3A 


2S2S 1-663 


42 


tr 2 ' , r 0XCj0 g 3 *^ (?;a: iiiuscratee) 


2/S.5S-32 1 




• 21 - 




FIS. 5- tnA VOLI 


SWITCH ASSEMBLY 45190 




Iter. No. 


Description 


Avo Fart No 


1 


ReSiSWr 44.4=1 ; IS {325? 


26235-710 


2 


Resistor 33.5c : i’» (329) 


26235-717 


3 


Resistor 310c ; IS (8301 


25235-736 


4 


Resistor 1 .2UI r 2S (F3I > 


25o34-4S3 


»• 

0 


Capacitor 0.01 *0. -20S (03) 


27:32-393 


3 


t. 4 Volt swi ten 


45321 


9 


Resistor 2.4LC : Zi ;F35) 


2532-4-45A 




o 



Fkj6 iiiA Voli Switch Assembly .15190 




FIG./- nA SWITCH ASSEMBLY 46139 



Item .No. 



Description 



A vo Fart No. 



1 

2 
3 
a 
'3 
6 
7 
3 

9 

10 
11 
12 
13 

|4 

15 



ntA Switch 

Resistor 3.4XT. r H {34) 
RsSistCr 32.2fi = 11 {314) 
Resistor 24.2a. ; 1'. (S!3; 
Resistor 3.02a. = I', (Rl2l 
R^iStor 2.4Q. : 0.05c (fill j 
FesiSto r 16-Jl ; 11 (310) 

Resistor 231 kQ. - 11 '531 
Res is ter =30 kit ; U ’?i) 
Resistor 1.3«a- I*, (36) 
Resistor 2.2/m : 11 (RS) 
Resistor l.lki : I*. (315; 
Resistor 4.2ka = 1'. 16) 

Resistor 22’<a ; 11 ,R17) 
Resistor ?1 !<q = 15 (39) 



£5Z26-65c 

.•6414-232 

:=44i-f,:c 

264-7-272 

2‘J4ii-33C 

25232-402 

2$2;:-911 

:5:z:-44: 

i-::::-44R 

3 

4 

252;2*3cb 

25232-4C5 

252:2-420 



- 73 





mA S«vil«:li Ahsumlily -l b lit li 




FIG. 3- GRID VOLTS SWITCH ASSEMBLY 45133 



Item No. Oescr-.ption 4vc 5 3 rz No. 



1 


Grid Vo Us Swi ten 


45317 


2 


Resistor 310Q.* U (S23) 


25235-736 


3 


Resistor 1.11 <2.- 1* (**25 > 


25235-757 


4 


Rc-sistor 4.29<£-: li (R27> 


26235-793 


5 


Resistor 9.7Vfl.; 11 (R22) 


25338- 327 


6 


Resistor 11 (R24) 


£5538-325 


7 


Resistor 7VQ. ; 11 (R26) 


2532R-222 


3 


Resistor 2.2m.= H {R20, R21) 


25233-553 


9 


Resistor 4.7k$i- £, (R19) 


T5S3J-471 



<*r 



FIG. 5- COMPONENT 30ARS ASS£?*SL' -5'9'* 



em No. 


Oescripcicn 


Avo Part No. 


\ 


3cifipOn£r.; Scard 


3336-452 


l 


Diode 00053 (01, 02) 


25-63- 50 i 


3 


Resistor 1.5c - 5t (R24) 


25/13-105 


6 


Resistor JOOka. : l r S. (31. * 2 ) 


25125-221 


7 


Rs-istor 7 CteLz -* (*3) 


25/82-267 


9 


Capacitor 5 jr 4?0* Electrolytic 1C51 


27J61-214 


10 


Capacitor Zfyf 30 V «C7> 


2746 3-4 Kj 


1 1 


Caoacittr it/* ZSOt (C5i 


27 463-6*5 


1? 


Resistor 0.63i! - M l»18) 


25/ U -253 


13 


Oicde !C8J [Dl] 


23451-341 




FIG. 10 - AMPLIFIER CIRCUIT DIAGRAM 



Circuit Assy 
Ref. Fig. Mo. 



I ten 
MO. 



Description 



3ty 



-YD 

Pi". *:c. 



«1 

R2 

R3 

an 

R5 

ae 

R7 

R9 

;ho 
an 
R12 
R 1 3 
R 14 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

CO 

CIO 

VTl -VT3 

Dl-on 

T I 



3 

3 

3 

3 

3 

3 

3 

3 

3 

•* 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

.3 



8 

2 

17 

27 

1 

19 



Transistor 2 H 926 

0:ode IN 91 A 

Trjcsrcrser 

Printed Circuit Scare 
Rrint-c Circuit lies 



i 

I 



21 


Resistor ic.: r r. 


1 


25232 -1 




Pesistor 9.1k ; Y 


1 


2 68---J 


2* 


Resistor 15< : 1* 


| 


?v:i. • 


25 


Rei itor 3C:< r 13 


t 

• 


-.1 


5 


Resistor 10k - 2 r , 


** 

c 


258;-:-: 


5 


Res - star :£k : ?•; 


t 

t 


?!w24-t 


7 


Pa< •«•/*■* 70 V - " : - 




ZScZ4-a 


< 

j 


Resistor 10k ; 2i 


• 

•% 


2=324-4 


3 


Resistor 3.3k ? 1‘ 


1 


2s63.4-w 


11 


Res star 82< c 2~ 


i 


oil - - : 


13 

:z 


R-Sritor 2£>: z Y 


2 

• 


25624-a 


R«SiS-.cr 22' - % 
Ras-stor 5.6fc : 2& 


1 

e 

1 




• 

it-. — 


15 


Res:; tor 25C2-; |ft 


* 

1 


-5i.» . 
1 ' f '* \ 


20 

23 


Car. tof : 2ft SSV dc 
Cac. mCcf - 26 M9fdc. 

Ca-j. lOar 15V ic 

Cio. OlCltf z 23*. 160V dc 


1 

1 

1 




!0 


i 


27 462 -4 


A 


1 


27232*1 


10 


Cio. 10 of 15V 8c 


• 


274S:-4. 


10 


Cap. I Cor 15V ic 


3 


274-12-4 


u 

16 

16 


Cao 'ICuf 15V 4c 

Cao. 1 47 if t 1C* 160V dc 1 

Cao. 3-4 i/f = 1C? 160V dc ) 


1 

2 

■ 


27402-: 

27:3'-' 






zs's:--:; 

vc.l $>?.. 



■rCU l 



3218-525 



Additional auantittes on Oscillator 4 Power Jn:z Rcard r ig. a 






| % ® • I • • %>• * •••!•*• •». fti 





a* 

5 if 

*!? 



_ u u 

z * " 

Z ~ - 

w ^ 

X « 

O < « 

SS2 

m 

c c ^ 

N ^ 



> > > 



S' * 



*-* 

^1 



- r4 r- ^ ^ 





11 - OSCILLATOR * ?0'-ER UNIT CIRCUIT DIAGRAM 



Assy 
Fie. No. 



It Hi 
•* 3 . 



Description 



:<] 




4 


n 


Resistor 20k r 1*. 


• 


25222-4C4 


92 






24 


Resistor 5. SV : 1' 


t 

• 


3232-292 

«• - • A \ ” 


AS 




4 


22 


Res is Mi* S.2'< : 2% 




-I - 1 


RA 




4 


rc 
• • 


Resistor 2.4k •; 2# 




25334-4*4 


R5 




4 




Resistor 1.2k ; 2°". 




-ac^4— z. 


Pc 




4 


• • 
• 


-isistor 3ek : 2 ". 


♦ 


26c34-4:.- 






4 


7 * 


Pens tor 10k ; 2* 






K / 




j 


* • 




• 


25334-4-:-* 


39 




•* 

4 


1 - 
V 


lit > » » LU‘ J.J* • 

=4S'5tor ik ; 2* J 


• 


2-V;4.4H 


310 




4 


• 


=es:stor Ik : V» } 






Pit 




4 


• • 


-«>i>tor l. = < r Z\ 


• 


25s ii*4:: 

• . . , i » • 

• c ^ - •**•* « 


w. 2 




4 


^ • 


*S%Or t/V;. - 




• • a ^ 

■ v * • • • » 


mi 




4 


2* 


Pe< : ;:or 5.1k ? \f» 




- - • -• 
• • • * ^ * • 

» l’ : ! i • 


au 




4 

• 




3es*5tcr l'< z 2*._ 




• •• 1 » • * * • 


31 = 




4 




PCS «S tor *• . J* ; t ‘ 






me 




4 


40 


PfeStsto r 9.11c t 2*. 




25524-4:- 


317 




4 


13 


3-s:st3r 620ft s 21 




■-.'.24-j;-' 

>i » i i * • 


R 13 




4 


13 


Pesistor 20ft ; 2‘i 


. • 


• ' * ^ i r 


313 




4 


23 


<iS-.Stor iCa : 1* 






ftvl 




4 


•0 


?o:ahtio«eWr Ik r 20', 




2 : 

M • ♦ • I."' * 


RV2 




4 


12 


3 o*.*ntioaeter 4.7k ; 20 i 






n 




4 


2; 


.143. l?90oF : 2% 125V k : 


. 




V » 

C.2 




4 


^ — 


C30. 1990pr" ; V. 125V * J 


• 




C3 




4 


25 


Cap. 10uF l£v dc ) 


• 


» . • • ; 


C-‘ 




4 


25 


-.43. IOur laV dC } 


* 




* •_ 
w • 




4 


25 


Cas. 10uF ISV dc ) 






C5 




4 


5 


Cap. 50-r 15V dc 


« 


274-2-41 • 


c: 




4 


20 


Cao. 100uF 15Y dc 


1 


A • 1 • 1 > * 


C3 




1 


21 


Cao. 2QO u F 30V dc 






vn- 


*/T 3 


4 


3 


“rinsistors 2N 2925 




23= =2-301 


01 




4 


15 


Died* IS921 


• 


:?4c 


02 




4 


17 


Jiccc 12 12T5 




2b4, ;-'h' 


11 




4 


to 


tVsrsromer 


1 


4=CC4 


r:-:i 




1 


5 


t-ermistor Type A14 iCfc - 2C» 


♦ 

• 


2? 23 1-320 


Th2 




4 


2 


Thermistor Type SI 3 *0k = l"'- 










4 


y 

I 


P-irted Circuit 2oaro 


% 

A 


22S3-323 

a a * •* - 1 “ 


• 




4 


3 


Host Sink 


w 


;:?7-o I s 

> r - - - » ^ 1 


• 




1 


|1 


Printed Circuit 7ags 


• 


j - ' 

i - • - a 






4 


34 


Printed Circuit Socket 


• 




* 




4 


25 


Printed Circuit Socket 


• 


15085 


* 


Addi 


: iQUci 


quantities on 


Aspl-.fi-r Soera Fig. 3 







12 - 



< 



o c 




-33 



uiejfieici M’Ojro linn »aw>d i»«ie jujhiiiosq u Gij 







FIG. 12 - VCM 153 CIRCUIT DIAGRAM 



Circui t 
Ref. 


Assy 
Fig. Me. 


Ic*n 

Mo. 


Description 


5ty 


AVO 

Part No. 


RI 


9 


0 


Res i see r iCCfc : 20'. ’ 


2 


25135-221 


R2 


9 


5 


Resistor lCOk : 20* J 




a 3 


? 


7 


Res>StC r 700r. : 2* 


1 


2578Z-25 7 




7 




Res is cor 2-4* - 14 


1 


25?22-5co 
« * « « • • % 


R5 


7 


ii 


Resistor 2.27M : 1 . 


1 


_C4 jc-uC- 


R 6 


7 


IC 


Res ti tor 1.3M ; 1* 


1 


25232-440 


r; 


7 


.) 


3cs«s:or 6 rtO’< ; 1 *- 


1 


25252-441 


33 


7 


3 


Resistor 25! v : 14 


\ 

l 


26235-rSl 

^a a a a a a a a 


k9 


7 


15 


Resistor 9 Ik = 14 


1 

1 


1 _ ” t * 

------- • 

A . A \ • 1 • * 


!>:0 


7 




Res -.star le< : li 


.’it 


an 


7 




Resstor 2.4Q. 0.05% 


1 


.54 v-- : 


812 


1 


• 

• 


Resistor 3.072. : |& 


a 

1 


:o J ;- . . 

a A a a A a a a 


31.1 
3 Si 


7 


% 


Resistor 24-32-: lfe 
•-s>i::r az.ga.: \'f> 


1 


s; 1 • • 


D 1 ^ 


/ 


I 7 


Resistor 1 .Ik ; 1% 
-es s.ssar 4.3k = IX 

Rests cor 22 %r t lf e 




2 2 2 i • i " « 


Rio 
R'. 1 


7 

• 


U 

14 


* 


-riii • 

b. a a A a 


ms 


S 


12 


Resistor : 10 £ 


I 

4 


« V ' • * " - - - 

• • 4 t • • • 


O 1 0 






•esutar 4.7< - 2. 

Resistor 2.2M : 14 1 




..c;* • • 


K i 7 

320 


<» 

3 


• 

3 




"52ii*c S * 


321 


3 


3 


Resistor 2.2H r h ) 


A 


a ,t a a . m • • 


322 


3 


3 


Resistor 9.7k: K 


• 


; 3h - . .. 

• N * • • • • 


323 


3 


l 


Resistor 3'*Cft. : 1*5 


4 

i 

1 


i-;. :t 

4 * • • • • 1 


P2* 


3 


V 

0 


Resistor ?k : 14 


-c 


B 25 


6 


1 


: es--scor 1 . 11 k : *fo 


1 


t 


R25 


8 


7 


Resistor lk : 14 


1 


C5 i 2 


327 


3 


l 


Resistor 4.2?/c - l« 


1 


25w;i* •: 

a • • • ■ • 


323 


6 


1 


Resistor 44 .4ft. 1 1% 


1 

4 


jo-.*.- - 

\e a • • ^ • • • 


329 


5 


2 


Resistor $3-90. : 1& 


1 


m m m • 

a a • m • • 


330 


6 


) 


Resistor 31 -ft. i ifc 


l 

A 


C*;. :-.- :i 


321 


6 


i 


Resistor l.3k : -% 


4 

J 


2:.-.;4- lt.s 

a* . • 4 a** 


832 


2 


43 


Resistor 56 k ; 2’. 


* . • 

tat • • • 


323 


2 


42 


Resistor 2.4k ; 14 


\ 


- • m- 

-•at* • * * • 


334 


g 


3 


Resistor 1 ,5ft.: 5i 


1 

1 


l':> 1 i- 


335 

3V» 


6 

1 


3 


Resistor 2 4k ; ?4 


2£8j4-.S.;4 


Roceoti carter 500£ 


1 

1 


4*4 t • • « • 

i • 1 " J ? 


m 


1 


• 


?o tent :c*a» tar 1 < 


a. »-3-3; 

a • 4 ■ a a S • • 


RV3 


1 


- 


Potentiometer 2’< 


1 


. 


RV4 


2 


25 


Rotentioretar 10k : 14 


1 


?. c 23-i. ;2 


Cl-C* 


1 




Capacitors >F fiCOV 


1 

A 


2*538-313 


C5 


9 


9 


Cap. 2*F 450V Electrolytic 


• 

1 


27461-214 


Cc 


9 


11 


Coo. 60 nF 250V 
Cap. 25y 20 V 
'jo Q.Qzu~ -C-204 


1 


2.4*3-sc0 


C7 

C3 

n : m 


9 

r. 


10 

i. 


1 

1 


2 • ^6 j- - 1 •• 

::S32-293 


V 

Cl 


J 

7 


DM<a 


2 


:=-oi- 


U ■ .u_ 
02 


i 

9 


c 

13 


y j-t wUv»y 

Diode 1081 


1 




0*1 


1 




licce 2 DOSS 


1 


23451 -50* 


H5.D6 


1 


♦ 


Dioce If/ 2059 


2 


7546;-giti 



-V,- 



HG. 12 - VCM 153 CIRCUIT DIAGRAM (cor'd.) 



Circuit Assy 
Per. Fig. No. 



Item 

Ho. 



Descri ption 



Qcy 



A VO 

Parc r.’o. 



51 2 

52 2 

53 2 

54 2 

55 2 

50 2 

37 2 

S3 2 

S9 2 

510 2 

511 2 

512 2 

51 3 2 

514 2 

5 1 5 2 

T1 1 



RL1 1 



LP1 2 

LP2 2 

Ml 2 

M2 2 



2 

2 

2 

2 

2 

2 



:s 

15 

G 

2 

1 

21 

?7 

5 

3a 

12 

>3 

14 

14 

20 

22 



25 

zr 

3! 

30 

24 

*3 

33 

39 

40 

41 



3“’ ten Screen Volts j 

Switch Ancce Volts J - 45203 



Switch sA 


1 


*513$ 


Switch Eleecrace Selector 


1 


45323 


Switch Circuit Selector 


1 


45137 


Switc." Leakage 


1 


45315 


S-itcT oush-bLtton tA/'J 


1 


-54.11 


S-itcn -A/Y 


1 


45190 


Sw: tc." OuSn-tuttOO rA 


1 


45524 


Sw: ter. Grid Veits 


e 

i 


45138 


Switcn -'eater /jits 


i 


45313 


Switch Heater vdts ) 

Switch -eater volts ) 


2 


45823 


'v-itcn Set Cycles 


1 


4532; 


iwitcn On/Off 


1 


254=4-2?; 


-.7. Trensr'orT.e- Assemoly 


I 


45135 


L.7. "’•ansfor-rer Asjen©ly 


1 


45197 


Relay 


1 


4521 1 


Indicator Urap (3luo) 


1 


253! 7-235 


Indicator Laro (Redl 


1 


25517-232 


v c:ar Assecoly tA 


I 


451*3! 


v, cter Assembly n*/V 


1 


452C.6 


5ulo 6.5V 0.35A 


1 


2 G = i - - c ; 9 


from Panel 


1 


3286-51? 


Hnoo Ajje^oly 


1 


45911 
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